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(57) Abstract: An integrated phone-based home 
gateway system is disclosed. The integrated 
phone-based home gateway system includes a 
broadband communication device, such as digital 
subscriber line ("DSL") device, an analog modem, 
a wireless interface, integrated into a screen-phone 
for providing broadband communication service 
to home users. Multiple home users are able to 
access the Internet and the content services for 
conducting e-commerce, receiving content news, 
entertaining on-demand, making audio or video 
communications, and telecommuting or working 
at home. This screen-phone based, modular, 
plug-n-play home gateway interface allows in-home 
as well as to-home networking, provides automatic 
data and broadband initialization, configuration 
and service provisioning, routing and bridging 
functionality and allows resource sharing among 
home devices via the existing phone wire, wireless, 
coaxial or optical cable connections. 
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~ "BROADBAND COMTNIUNICATIONS ACCESS DEVICE 

" • .••> •■ • . . . • . • 

CROSS REFERENCES TO RELATED APPLICATIONS 
5 This application claims priority from U.S. Provisional Patent Application 

Nos. 60/179,942, filed' 1 ori January 31, 2000, and 60/189,870,'filed on March 16, 
2000, the contents of which are incorporated herein by reference. 

FIELD OF THE INVENTION 

10 

This invention relates to communications devices. More specifically it relates 
to a broadband communications devices including phone-based home gateway 
interfaces. 

BACKGROUND OF THE INVENTION 
With the advent of the communication technologies and breakthroughs in 
Digital Signal Processing ("DSP"), Digital Subscriber Lines ("DSL"), fiber optic and 
coaxial cable and wireless connections, more bandwidth is now available for home 
communications than was once provided by traditional voice^grade analog modems. 
There is widespread interest among home users in faster access to content provided 
by service providers via high-speed facilities such as DSL, cable, or wireless 
connections. 

This interest appears to be driving the evolution of the home communications 
from narrow-band communications to broadband communications. As is known in 
the art, broadband communications include communications signals that are typically 
transmitted over separate inbound and outbound channels. Network devices on a 
broadband network are connected by copper, coaxial or fiber-optic cable or wireless 
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connections that can carry data, voice, and video simultaneously. Broadband 
communications are capable of high-speed operation (e.g., megabits-per-second, 
("Mbps"))- ' '-'^ 

There are a number of problems associated with providing broadband 
5 communications to the home environment. One problem is that before DSL, 
broadband access via shared Local Area Network ("LAN"), Frame Relay, 
Asynchronous Transmission Mode ("ATM") or other broadband communications 
services had only been used in commercial or business environment. Most to-home 
communications. are narrow-band and use either integrated Service Digital Network 
10 ("ISDN") line or analog modems. 

Another problem is that broadband communications are operationally 
complex. Broadband communications typically include a large number of broadband 
communications parameters that must be configured before a broadband 
communications application can be used. Service provisioning is also required to use 
15 broadband communications. As is known in the art, service provisioning" includes 
allocating, configuring and maintaining multiple transmission channels and virtual 
communications paths used for broadband communications. 

Normally, in the commercial or business environment, trained professionals 
are required to manage such complexity. It is undesirable however, to have trained 
20 networking personnel managing a home network. It may also be unreasonable to 
expect any home user to have enough networking experience to configure and 
provision broadband communications in the home environment. 

Another problem is that it is becoming common for home users to have small 
office or home office ("SOHO") home networks. Such home networks typically 
25 include one or more personal computers, printers, facsimile machines, mobile 
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phones, personal data assistants ("PDA") that are all connected in the home and to 
another networks such as the Internet. The home networks typically require 
gateway, router or bridge functionality to allow devices connected to the home 
network to communicate over data connections (e.g., Internet Protocol ("IP")) w ith 
other devices connected to the Internet. 



i 



As is known in the art, a gateway connects computer networks using different 
network protocols and/or operating at different transmission capacities. A router 
receives transmitted messages and forwards them to their correct destinations over 
the most efficient available route. A bridge is a device that connects networks using 
10 the same communications protocols so that information can be passed from one 
network device to another. 

Such gateway, router or bridge functionality typically requires configuration, 
initialization and management of various gateway, routing or bridging tables. It may 
also be unreasonable to expect any home user to have enough networking experience 
15 to configure, initialize or manage such tables in the home environment. 

Another problem is that for many home users do not have the physical space 

' *.r\r ^ v-- j « ? • v^:o ; •. fvn..." ■ i... i.vj • L. • 

to include additional modules or equipment that is used as a home gateway. The 
home users also may not have the additional wired or wireless connections available 
to connect a home gateway (e.g., an additional telephone line). 
20 Another problem is that many home users desire to use home gateway 

functionality, but already have existing phone systems. Many existing phone 
systems are incompatible with, and cannot be used with products that may offer any 
type of home gateway functionality. 

Another problem is that many devices used on a home network are wireless. 

25 It is often necessary to connect such wireless devices to a broadband 

• ... * "• .rr* 
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communications path. 

Another problem is that most broadband communication devices allow to- 
home networking, but do not allow in-home networking with other devices 
connected to a home network. It is often necessary to provide broadband 
communications for to-home and in-home networking. 

Thus, it is desirable to provide broadband communications to the home 
environment in a device that overcomes the problems described herein and other 
problems associated with providing broadband communications to the home. 



WO 01/56233* 
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SUMMARY OF THE INVENTION 
In accordance with preferred embodiments of the present invention, some of 
5 the problems associated with providing broadband communications to the home 
environment are overcome.* An integrated phone-based home gateway system is 
disclosed. 

- - - • . . t x « . 1 . ... +, . , 

The integrated phone-based home gateway system includes, but is not limited 
to a home gateway interface for initializing broadband communications service 

10 configurations and provisions and for providing routing or bridging for networking 
communications, a communications interface for connecting to one or more 
networks, for providing data communications, for providing broadband 
communications and for providing narrow band communications including voice 
communications, a processor for processing information from the one or more 

15 networks, a display interface for displaying the information from the one or more 
networks; and a wireless communications interface for connecting to external 
wireless devices. The integrated phone-based home gateway system may further 
include a portable multi-function handset. 

However, more fewer or equivalent components can also be used in the 

20 phone-based home gateway interface and the present invention is not limited to these 
components. 

The integrated phone-based home gateway system described herein may be 
used as conventional telephony device, a broadband home gateway, a wireless local 
loop home gateway, a set-top box for a cable television access as well as for other 
25 communications functionality in one integrated device. The integrated phone-based 
home gateway system may help hide both data (e.g., Internet Protocol) and 
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broadband (e.g., DSL, cable, wireless, etc.) service configuration and provisioning 
. complexity from home users by providing automatic establistyrient of 
communications channels and automatic provisioning and initialization of 
broadband, data,, routing, bridging and other communication parameters. 
5 The foregoing and other features and advantages of preferred embodiments of 

the present invention will bp more readily, apparent from the following detailed 
description. The detailed description proceeds with references to the accompanying 
drawings. ...... ............ . ..^ , 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred ^mborffhients of the present invention are described with reference 
to the following drawings, wherein: 
5 FIG. 1 is a block diagram illustrating an exemplary pKone-bafced home gateway 

system; 

* FIG. 2 is a block diagfam^illustrating an ADSL component of a phone-based 
home gateway system'/ ; ' ' ' : " " ! • ' • '• r '-'- : .■ ■ 

FIG. 3 is a block diagram illustrating an integrated phone-based horriegateway 

10 system; 

FIG. 4 is a block diagram illustrating a wireless, integrated phone-based home 
gateway system; 

FIG. 5 is a block diagram illustrating to-home wireless networking with the 
wireless, integrated phone-based home gateway system of FIG. 4; 
15 FIG. 6 A is a block diagram illustrating an exemplary integrated phone-based 

home gateway interface architecture; 

FIG. 6B is a block diagram illustrating an exemplary wireless, integrated phone- 
based home gateway interface architecture; 

FIG. 7 is a block diagram illustrating an exemplary phone-based home gateway 
20 interface software architecture; 

FIG. 8 is a block diagram illustrating an exemplary session manager software 
architecture; 

FIG. 9 is a block diagram illustrating an exemplary service manager software 
architecture; 

25 FIG. 10 is a block diagram illustrating an exemplary interface manger software 
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architecture; 

FIG. 1 1 is a block diagram illustrating an exemplary display'rrianager software 
architecture; 

FIG. 12 is a block diagram illustrating an integrated' phone-based home 
5 gateway conversion system for an existing phone system* ' 

FIG. 13 is a flow diagram illustrating a method for "initializing communications 
from a home gateway interface. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 



EXEMPLARY PHONE-BASED HOME GATEWAY SYSTEMS 

FIG. 1 illustrates an exemplary phone-based home gateway system 10 for one 
5 exemplary embodiment of the present invention. As is known in the art, a gateway 
connects computer networks using different network protocols and/or operating at 
different transmission capacities. The exemplary phone-based home gateway system 
1 0 includes a local area network ("LAN") 12 with one or more network devices 14, 16, 
two of which are illustrated, and a phone-based home gateway interface 1 8 with an 

10 optional portable telephony handset 20. If the optional portable telephony 20 handset is 
not used, the phone-based home gateway interface 1 8 includes a speaker-phone with a 
built in microphone and speaker for sending and receiving voice information. The 
network devices 14,16 include, but are not limited to, personal computers, printers, 
personal data assistants ("PDAs"), network appliances and other electronic devices. 

15 The phone-based home gateway interface 1 8 is connected to a public switched 

telephone network ("PSTN") 22 via one or more twisted pairs of copper wires, coaxial 
cable, fiber optic cable, other connection media or other connection interfaces such as 
wireless interfaces. The PSTN 22 is any public switched telephone network provided 
by AT&T, GTE, Sprint, MCI and others. The phone-based home gateway interface 18 

20 may also be connected to other computer networks 24 such as the Internet, an intranet, 
etc. via coaxial cable, fiber optic cable other connection media or other connection 
interfaces such as wireless interfaces. 

The phone-based home gateway interface 18 may also be connected to other 
telephony networks via a wireless local loop. The network devices 14, 16 are 

25 connected to LAN 12 with RJ-1 1 interfaces 24. As is known in the art, a Registered 
Jack-1 1 ("RJ-1 1") interface is a four or six-wire connector used primarily to connect 
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network devices to telephony equipment and to local area network • ■ 

However, the present invention is not limited to such- an embodiment and more, 
fewer or equivalent components can also be used in the phone-based home gateway 
system 1 0. In addition, the phone-based home gateway interface 1 8 is illustrated as 
5 separate device frorn the network devices 14, 16. However, the phone-based home 
" gateway interface 18 may also be an internal component in a network device 14, 16. 

Preferred embodiments of the present invention include network devices and 
home gateway* interfaces that are compliant with all or part of standards proposed by 
the Institute of Electrical and Electronic Engineers ("IEEE"); International 

10 ' Tdecomiriunications Union-Tel ecommuriication Standardization Sector (''ITU"),- 
Internet Engineering Task Force ("IETF"), American Nation al Standard Instituted 
("ANSI"), Wireless Application Protocol ("WAP") Forum,' Bluetooth Forum, or the 
ADSL Forum. H6\vever; network devices based on other standards could also be 
used. IEEE standards can be found 1 on tfte World-Wide Web at the UliiversSl' 

15 Resource Locator ("URL") "www.ieee.o'fg;" The^ITU, (foitiieriy known as the " 
CCITT) standards can be found at the UFLL "www.ituldh." -IETF standards oto' be 
found at the URL "www.ietf.org."" The ANSI standards can be found at the URL 
"www.ansi.org." Bluetooth Fonim document scan be found at the URL* 
"www.bluetooth.com." WAP Forum documents can be found 1 at the URL 

20 "www.wapforum.org." ADSL Forum documents can be found at the URL 
"www.adsl.com." ' ' ' 8 ' ; 

An operating environment for network devices and home gateway interfaces 
of the 1 present invention include a processing system with one or more high speed 
Central Processing Unit(s) ("CPU") and a memory. In accordance with the practices 

25 of persons skilled in the art of computer programming', the present invention is 
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described below with inference, to acts and symbolic representations of operations or 

• instructions that are performed by the processing system, unless indicated otherwise. 
Such acts and* _op.eratipns or instructions are referred to as being 
"computer-executed^ "CPU executed" or "processor .executed." 

5 It will be.^gpreciated that acts r and symbolically represented operations or 

instructions include the manipulation p£e\e^tqcal signals by the CPU.. , An electrical 

• system. represents d^ta.jDits .which cause, a.resuljting transformation or reduction of the 
electrical signals, #nci the maintenance pfdata bits at,n?emory i locatiQ,ns in.a memory 
system to thereby reconfigure* or, otherwise alter the CPU's .operation, as well as other 

10 processing of ;sigr^ls, j 0 The nr^emqrj/. locations where data bits, are, n>aintained are 
phy^ip^l locations » that havfs particular j electrical,., magnetic, optical, .or organic 
properties. cqn-pspqa^ing tp thedatai?its. , . ; - r , q : . Wj \ ■ t 

< iti> T^e d^biupiay.also be rn^iintained pn^ computer re^4^1e.ip„edium rf} , 
including magnetic . disjc,s; optical dj?k£,. prgariic jnemory, : and any other volatile (e.g., 

1 5 Random- Acpess Ivlempry ( jRAJ^')) oi;^pnTypIatiJe (e.g., Read-Qnly Memory 
("ROM")J rx\$$s storage system f^adable by ,tl*e CPU. The computer readable 
medium includes cooperating or interconnected computer readable medium, which 
exist exclusively on the processing system or.be distributed arnong multiple 
interconnected processing systems that may be local or remote to the processing 

20 system. ... f r 

The phone-based home gateway interface 18 provides broadband 
communications in the megabits-per-second or higher range. The phone-based home 
. gateway interface 18 also provides routing or bridging for networking 
communications and automatically initializes communications service configurations 

25 and. provisions communications services. As is know in the art, a router is an 

U 
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intermediary device on a communications network that* expedites message delivery. 
A router receives transmitted messages and forwards them to their correct 
" destinations over the most efficient available route.- A bridge is a device that connects 
networks using the same communications protocols so » that -information can be 
5 passed from one network device to another. • ' : - - : 

The phone-based home gateway interface 1 8 is connected to the PSTN 22 via 
one or 'more high-speed telephony interfaces to provide broadband communications, 
and/or ! one or 'more low-speed telephony interfaces to provide other telephony 
communications. The phone-based home gateway interface 18 is also connected to 
10 the Intetnet 24, or other computer networic via one or more data- interfaces, such as 
Internet Protocol ("IP") interfaces to provide data cortimuni cations . 

As is- known in the art, iP is a routing protocol designed to route traffic within 
'a network or between networks. ' IP is described in IETF RFG-79 V; incorporated . 
herein by reference.' Ho^evdr, the present invention is not limited to IP data 
15 interfaces and other data interfaces can also be used/' J : ' : : ~ : " '-' • j : : : 
The phone-based home gateway interface T 8 ; allows multiple home users to 
access the Internet, other computer networks and content services 1 for conducting e- 
commerce, receiving content news, entertaining on-demand, making audio or video 
communications, and telecommuting or working at home. This phone-based home 
20 gateway interface 18 allows in-home as r well as to^home networking and allows 
resource sharing among home devices via the existing phone'wire, wireless, coaxial 
or optical cable connections. 5 

FIG. 2 is a block diagram 26 illustrating an Asymmetric Digital Subscriber Line 
("ADSL") component 28 of the phone-based home gateway interface 18. The ADSL 
25 component 28 is illustrated as integral to the phbne-baseci home gateway interface 1 8. 

12 
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However, the ADSL component 28. can also be an external or separate component of 
the phone-based home; gateway interface 1 8. 

As is known in : the art, ADSL is a communications technology that transmits 
an asymmetric dat$ stream, over a conventional twisted pair of copper telephone 
5 wires. An ADSL typically transmits a larger data-rate downstream to a ( subscriber 
from a telephony switching office t than from a subscriber back to tfre telephony 
-switching office. ADSLs typically transmit about J r 5 ; Mega bits-per-second 
("Mbp,s;''),tip } abo^yt 9 Mbps downstream to a subscriber, and about 16 kilo-bps t 
t ("kbps") to .640 kbps upstream back tq a telephony : switching office. 
10 . . i , However, o the ; pl^ 

symmetric, other or equivalent communications component and the present invention 

is not limited. tp the ADSL component. 28. The AD$L Qomponent,28 allows the v 

..... ■ f & 

phone-based home, gatewayqnterface 1 8 ,to be used to provide broadband,, or otfrer u 
faster transmission ra^ . 
15 conventional telephone wire. Ar . rs : r. t j,l_ : • ■ : ■„ 

~ -An ADSL system typical Jy' comprises two asymmetric devices coimected by 
a conventional twisted pair of copper., vyires.. An ADSL Transmission Unit-Central 
("ATU-C") is a device.atone end of .an ADSL connection at a telephony or other 
switching office on the PSTN 22 orother network. An ADSL Transmission Unit- 
20 , Remote ("ATLNR") is a device at another end of an ADSL connection at a subscriber 
, or customer site. The ADSL connection can be. used, either with or without a splitter. 
Returning to FIG. 2, the phone-based home gateway interface 1 8 includes an 
ADSL terminating unit (ATU-R) 28 that is used to connect the phone-based home 
gateway interface 18 to the LAN 12. In another embodiment of the. present . 
25 invention, the LAN. 12 can also include a 10/ 1 00 Base-T Ethernet LAN as is. 

13 
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illustrated in FIG. 2. As is known in the art, 10/1-00 Base-T-is an^Ethernet standard 
for LANs using twisted-pair-cable transmitting at 1 0 ' to' 'l* 00-Mbps. However, the 
present invention is not limited to such an embodiment* and other or equivalent 
LANs can also be used. The ATU-R 28 is also used to connect to network devices 
5 14, 16 to- the PSTN 22 via a peripheral component inter edftiiect ("PCI") 30 bus or a 
Universal Serial Bus ("USB ") ^connection. - • - 

' As is know in the art, a- POL is- a local bus standard. '» Most modern computers 
include a PCI busGO: PCI is a 64-bit bus, though- it is; usually implemented as a 32- 
• bit bu's/ 'As is known in the'art,a USB 32 is&ft External tms' standard that supports 

10 data transfer rates of up to 12 Mbps or higher. A single USB port can be used to 
connect up' to 127 peripheral devices such as r mice, mod£ms^ and^teyboards. USB 
also supports pi ug-and-play installation and hot plugging, -PJug-and-play refers to 
the ability of a computer system to automatically configure ^ expahsibri boards and 
other devices without "worrying abbirt'setting DIP switches, -jiiiripdrsafrd other' f 

15 hardware and software configuration elements: ~>v>«?~ >*:- r -v; »:* » - 
EXEMPLARY INTEGRATED PHONE-BASED HOME GATEWAY SYSTEM 
FIG. 3 is a block diagram illustrating an integrated phone-based hbme gateway 
system 34. The integrated phone-based home gateway system 34 includes an " 
integrated, phone-based home gateway interface 36 with ah optional portable wireless 

20 handset 38, a display screen 40, a key pad 42, a communications interface 44 including 
a DSL component 46 and an analtig component 48, a home phonelihc network adapter 
("HPN A") component 50, a Bluetooth component 52, and an optional Video camera 
component 54. The integrated phone-based home gateway system 34 also includes one 
or more processors, one more banks of memory and one or more software modules (not 

25 illustrated in FIG. 3). However, the present invention is not limited to such an » 
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embodiment, and more, fewer or equivalent components can,also be used in the 
integrated phone-based home gateway system 34. The integrated phone-based home 
gateway system 34 provides "in-home" as well as."to-home" networking for voice, 
video and data. . , ». f ■ . 

The integrated;. phone-basQd home gateway interface 36 may include one or 
more physical buttons or controls for selecting features of a base station.^ Qne.or more 
graphical buttons or controls, rnay al$o be. incl.uded on, -the display screen ,40. The 
integrated, phone-based home gateway interface 3.6 is modular and.allows the 
components described above, and other or equivalent types of components to be easily 
interchanged..-. ; r- ( f \ r .- ' fl -*:•!.!-..• ... 

The. integrated, ph^ne-basedrhome gateway inXeifece 36 may include an 
optional portable wifeless. telephone handset 38 #iat^Uo\ys-a user : tO;US§the,handset 38 
in the vicinity.ofthejnte^ In pne ; 

embodiment of the present inventiont, the.hands^t^S i,s a tfri-B-l, phone set including a 
cordless phone, mobile phone, web-pJ}on§*(e.g., for-Voice oyer; IP •(*- VoIP")) and . 
walkie-takje radjp capabilities. <Ji^*yeyer,:th£ipre£^ limited to such an 

embodiment; and other or equivalent handsets c^n also be used., In addition^the handset 
38 can also provide only one, two or three. of the 4-in-l phone set capabilities. I 

f the optional portable wireless handset 38 is not used, the communications 
interface 44 may include, a speaker-phone with a built in microphone and speaker for 
sending ancj receiving voice, information. The communications interface 44 may 
include a speaker-phone whether or not the portable wireless handset 38 is used. 

The integrated, phone-based home gateway interface 36 also provides routing 
or bridging for networking communications, including voice, video and data 
communications and- coordinates establishing, initializing and provisioning 

15 
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broadband, narrow-band and data communications parameters and channels. ' In one 
embodiment of the present invention, this functionality is provided in integrated, 
phone-based home gateway interface 36 with software modules illustrated in FIGS. 7- 
1 1 . However, the present invention is not limited to suchah embodiment, and this 
' functionality can also be provided in firmware, hardware, br software, or any 
combination thereof. ' * - ' • 4 • ■ ' " ' " " J ■ : "* - 

s The display screen 40 includes a* conventional computer display screen, a 
liquid crystal display screen with color, black and white or grey scale capabilifies, or 
other types of display screens, including touch screens: The display screen 40 is 
used to display and access voice, video, data and-other Internet messages (e.g., e- 
mail). In one embodiment of th£ present invention, the display screeh 40 is a 
removable module that can be used as portable wireless hand-held device (e:g., infra- 
red, Bluetooth, other wireless, etc.) iii th& vicinity of the integrated, phone-based, 
" home gateway interface 36. ' In one' embodiment bfthe present indention, the display 

i.""'. ...... 

screen 40 is used to display at least brie line of real-time 'stock' quote, weather, 
headline news, community news, electronic address, or other information r from the 
Internet 24. The optional video camera component 54 is used to collect and send data 
for video conference calls; video e-mail, etc/ fc " ' 

The keypad 42 includes a telephone key pad, other numeric keypad, an alpha- 
numeric keypad, other specialized key pad, a keyboard, or other alpha-numeric data 
entry device. The keypad 42 can include physical devices as well as graphical 
representations of key pads that are made available Cm the display screen 40. 

The communications interface 44 includes a DSL component 46 and an 
analog component 48. The DSL component 46 provides broadband ' 
communications. The DSL component 46 may include a DSL device with one of - 

16 



WO01/562p? PCT7US01/03177 

. the following interfaces; ADSL, symmetric DSL ("SDSL"), high-bit-rate DSL 
("HDSL") or yery T high-bit-rate ("VDSL"). .The DSL component 46 is integrated 
inside a phone set, which provides conventional telephony as well as an always-on 
connectivity to brpad))£nd networks, .the Internet or other computer networks. The 
5 analog component AS jmay include .analog modems, suph as a V.9Q 56 kbps or other 
analog modems operating at a different speed or using a different communication 
.protocol than the DSL .component 4$. In one embodiment of the Rrese^nt invention, 
the analog cpmppnent 48 includes using plain old telephone service ("POTS"), and is 
. also integrated inside a phone set for .the purpose of providing channel redundancy, 

10 broadband service ; prcxvisiqning a^d configuration. . 

-Jp one embqdiment of the present invention, the communications interface 44 
is connected to .p JJ.OTS splitter that allows the DSL. component 46 and the analog 
component, 48,^ta use the same; twisted pairs pf telephone lines (See FIG. 6). The 
PQXS splitter may al50. l?e used to provide , broadband as. well as other higher- 

15 bandwidth services ^(^ g r. Asynchjqnojus Transport Mode ("ATM"), Optical 
transmission, Integrated Services. Digital Network, ("ISDN"), Frame Relay, etc.) and 
lower-bandwidthjservices .(e.g., POTS). r , . . 

The HPNA component 50 provides a convenient and flexible way to 
interconnect computers and peripherals to a network, including plug-and-play. The 

20 :HPNA component 50 also enables existing telephone wiring to be used for 

broadband network access.. In addition, HPNAs enable VoIP phones that have 
Ethernet connectors to interface with non-Ethernet broadband connections. FIG. 3 
illustrates network devices 14, 16, comprising a. small home network connected to the 
HPNA 50 via RJ- 1 1 interfaces 24. However, the present invention is not limited to 

25 such an embodiment In. addition, the network devices 14, 16 can also be connected 
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using PCI 30 or USB 32 connections (FIG. 2) as was described above. * * • 

The Bluetooth component 52 simplifies data synchronization and 
transmission between network devices and the LAN 12 with a common short-range 
wireless protocol. As is known in the art, Bluetooth'is a short-range radio frequency 
5 technology aimed at simplifying communications among ■network devices and ■ 

between network devices. Bluetooth wireless technology supports both short-range 
pbint-to-point and poiht-to^multipoint connections. The Bluetooth specification, 
version 1.0, 1 999, is incorporated by reference. In another embodiment of the 
present invention, the Bluetooth component can"be-replaced v with virtually any other 

10 short-range radio interface component. : ' .. . 

' In ' one embodiment of the present invention; wired and wireless home 
electronic or other electronic devices, such as a WEB piad J 56, a mobile phone 58, a 
lap top or notebook computer, a desk top personah computer 60,i a PDA 62, smart 
appliances 1 64, ala:rm systems 66, Tlome video monitoring equipment 68, etc. may 

15 interface ' with the integrated phone-based home 'gateway through 
modular interfaces (e.g., RJ-1 1 or HPNA interfaces) br Bluetooth wirdess interfaces. 
The wireless devices are connected to' the integrated phone-based home gateway 
interface 36 over a Bluetooth piConet 70 or Bluetooth scatternet using the Bluetooth 
component 52. ■.»•■:.• 

20 As is known in the art, a "piconet" is a network in 4 which "slave" devices can 

be set to communicate with a "master" radio controller in one device such as a 
gateway. Piconet are typically limited to a certain range and vicinity in which 
wireless devices must be present to operate (e.g., a few feet up to few miles away 
from the master radio controller). Several "piconets" can be established and linked 

25 together in "scatternets" to allow communication among several networks providing 
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continually flexible configurations. 

In one embodiment of the present invention, the communications interface 44 
is connected to a . local switching office 72 on the PSTN 22 via a RJ-1 1 jack 24. The 
RJ-1 1 jack 24 provides yarrow band (e.g., voice) and broadband. communications 
5 and data communications via the PSTN 22 and Int.ernet-.24. The loc^l switching 

office .72 is connected to a digital subscriber line access multiplexer ^"JDSJL^M") 74, 
which, is in turn in communications with .other telephony equipment via- the PSTN 
22. As is known in*the.art*a.J>SLAM G PPceptrates : individual voice lines tp.Tl lines, 
wireless antenna sites, Private J3ragph Exchanges .("PBXs"), Optical Network Units 
10 ("ONUs") or other carrier systems. The DSL^VM 74 may alsp be, connected to a 
■ . - regional broadband-; network; ("JBJBN") .76, or pther broadband for narrow r band voice, 
video or data networks ^hichjn <{uni may becompiuniqaticjns with other .networking 
.equipment on. the InteF^t 24i; ? ■•. : * 

The integrated phone T based hpine gateway system /34 r pro vide$ gateway , 
15 . „ functionality,- broadband communications, as well as normal voice telephony to the 
hojne environment. The integrated*, phone-based ,frome gateway, interface 36 is a 
modular, flexible home network appliance, as well as broadband or narrow-band 
telephony and data communications fdevice that provides in-hpme,as well as to-home 
networking. 

20 EXEMPLARY WIRELESS INTEGRATED PHONE-BASED HOME 
GATEWAY SYSTEM 

FIG. 4 is a block diagram illustrating a wireless, integrated phone-based home 

gateway system 78. In such an embodiment, the wireless, integrated phone-based home 
gateway system 78 is typically not connected directly to any other network device with 
25 any wires. In one embodiment of the present invention, all connection are wireless, 
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including those to the PSTN 22 and the Internet 24. In another embodiment of the 
present invention, all connections to network devices are wireless^ however, 
connections to the PSTN 22 and/or the Internet 24 may be with wires as is illustrated in 
FIG. 4. However, the present invention is riot limited to subh embodiments and the 
wireless, integrated, phone-based home gateway system 78 c^n also be used with a 
variety of other connection options. • - : 

" The wireless, integrated, phbne-baSed home gateway system* 78 includes a 
wireless, integrated phone-based home r gateway interface 80 and optional portable 
wireless telephone handset 82. The wireless/integrated phorie^based home gateway 
interface 80 ihcludes the same components as' the integrated phorie-based home 
gateway interface 36 described above for FIG. 3. In addition, the wireless phone- 
based home gateway interface 80 ihcludes an additional plug-in radio frequency 
r ("RF") interface 84. *' 1 ' ' ; • /• <• - - ' % -f-V: 

In one embodiment of the present invention; the "RF4nWface ! 84 is an IEEE 
standard 8d2.1 lb wireless interface. However; die present in vdrtfibri is not limited to 
' such an embodiment and other wireless iritdrfac^ fc&fc aTsb be used. For ex-ample, the 
RF interface can include RF Home and other wireless interfaces. As is known in the 
art, the IEEE 802.1 lb standard defines wireless interfaces that provide up to 1 1 Mbps 
wireless data transmission to 'and from wireless devices over short ranges. The IEEE 
802. 1 lb standard is incorporated herein by reference. 

As is known in the art, RF Home is a standard for wireless networking access 
devices to both local content and the Internet for voice, data and streaming media in 
home environments. More information on RF Home can be found at the URL 
"www.homerf.org." kF Home includes the Shared Wireless Access Protocol 
("SWAP"). The SWAP specification defines a new common interface protocol that 
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supports, wireless ; voic,e and data/networking in the home. The RF Home SWAP 
protocol specification;- March 1998, is incorporated herein, by reference. 

In one embodiment of the present invention, the RF interface 84 is a short- 
range RF interface thajt is. capable of communicating with wireless devices,. over a 
5 wireless piconet 8&pr wireless scatternet using wireless communications protocols. 
In another embodiment of the present invention, the RF M interface 78? is a long-range 
, radio interface (e.g., WAP interface) used for communicating with wireless devices 
. f)n : \vireless netwprks outside f the range of a wireless piconpt 80. In yet another 
. /embodiment .of the; present invention,. the RF interface 78 includes both short-range 
10 andJongTrange RF- interfaces., However, the.RF interface 78 caji.bg virtually any 
other pr equivalent short 7 range or long-range RF interface. and. the present invention 
is. not limited to the shortchange, pr long : range RF interfaces described, . . 

FIG. 5 is a block diagram illustrating "to-home" wireless networking 88 with 
the phojie-based, ^tegrated, wireless phone-based home, gateway system 78 . The 
15 ^.wireless, intqgr^te^,.phQpA-.based home gateway system 78 can be used to provide long 
- range to-home .wireless networking as well as long range in-home wireless networking 
, .with wireless protocols. . , t 

For example,, the wire] ess, integrated, phone-based home gateway interface 80 
can be in communications with a WAP gateway 90 to provide long-range to-home 
20 wireless networking at the wireless, integrated phone-based home gateway interface 80 
from a WAP enabled devices 92 or other long-range wireless devices via a wireless 
wide-area network ("WAN") 94. The "Wireless Application Protocol Architecture 
Specification", by the Wireless Application Protocol Forum, WAP-100-WAPArch- 
1 998-0430-a, ARril 1 9,9,&, is incorporated herein by reference. The wireless wide-area 
25 . network 88 allows devices, outside ascertain range and vicinity (e.g., greater than a few 
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miles and/or outside the range of a piconet) to be in communications with the wireless, 
integrated phone-based home gateway interface 80. «7 .. 

The wireless, integrated phone-based home gateway system 78 provides 
gateway functionality, broadband communications, short-range and/or long-range 
•wireless communications, as well as normal voice telephony- to the home 
environments The .wireless/ integrated, phone-based home gateway interface 80 is a 
modular, flexible home network. appliance, as well as broadband telephony and data 
communications device that provides short-range. and long-range wireless in-home as 
well as to-home networking. . 
EXEMPLARY INTEGRATED PHONE-BASED HOME GATEWAY SYSTEM 
HARDWARE ARCHITECTURE 

FIG. 6A is a block diagram illustrating an exemplary dntegrated^phpne-based 
home gateway interface hardware architecture 1 001 -FIG: 6B is a block diagram 
illustrating an exemplary wireless, intfegrated phone^based hom^ gateway interface 
hardware architecture 100\ The exemplary phonesbased homejgateway interface 
architecture 100 illustrated in FIG: 6A is used with the integrated phone-based home 
gateway interface 36 (FIG. 3). The exemplary wireless, integrated phone-based/home 
gateway interface hardware architecture . 100- is used with the wireles3, integrated 
phone-based home gateway interface 80 (FIG. 4).. 

The exemplary integrated phone-based home gateway interface architecture 100 
includes a receive and transmit or transceiver ("XCIVER") buffer 102, an ADSL ATU- 
R 104, a splitter 106 including a high-pass filter and a low pass filter, a POTS telephone 
module 1 08 and a RJ-1 1 interface 1 10> An expansion header (not illustrated) may also 
be used between the ATU-R 1 04 and the XCIVER buffer 102. - : - 
The POTS telephone module 1 08 may include an analog V.90 59K modem, 
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other analog or digital modem • and/or a 900 MHz-2.4.GHz cordless phone module (Not 
illustrated in FIG. 6A). The POTS telephone module 108 is connected to a universal 
asynchronous receiver-transmitter ("UART-) 1=12, which is turn connected to an 
integrated communications micro-controller 1 14. • 
5 An 1 ADSL sySterh:typically includes one or more spljtters 1 06. The splitter 

1 06 is a 'filter that Separates high frequency andjlow frequency. telephony signals. A 

• splitter may 'be integrated the ATU-R 1 04v .physicaJJy separated .from ATU-R 1 04, 

• and may be "'divided' between-high pass: and low pass functionality^ illustrated in 
FIG. 6A. r ^, . ( .... 

10 • - ' 'In tonebxempfaVy-pref^ 

ATU-R 104 is used with the splitter 106 andJ ^compliant tyith the ;A^ Si standard 
"Network and 'Customer Installation Interfaces - Asymmetric Digital Subscriber Line 
(ADSL^Metallic interface," ANSI-T 1 .413-1 995, and the ITUstand^rds r 
''Asymmetrical digital subscriber line (ADSL) transceiver"; ITJJ-G.-992.1 r 1999 v thc 

15 contents of; whielvare incorporated by reference. , V 1 , r ; . , 

— In another exemplary preferred embodiment of the present invention, the 
ADSL ATU-R 1 04 is used without splitter. 106.' A splitterless ADSL system 
typically delivers a maximum downstream bandwidth of about 1 .4 Mbps, but is less 
sensitive to noise and other transmission problems typically encountered by ADSL 

20 system that use splitters. The splitterless ADSL standard is called "G.lite." In such 
a splitterless embodiment, the ADSL ATU-R 1 04 is compliant with the ANSI- 
Tl. 4 13- 1995 standard and the ITU-T "Splitterless Asymmetrical Digital Subscriber 
' Line Transceivers,"TTU-G.992.2-1999, the contentsof which are incorporated 
herein by reference. 

25 • - . In another embodiment of the present invention, the ADSL ATU-R 1 04 is 
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replaced with a high-speed wireless interface 1 07 as is illustrated in'FIG. 6B. This 
high-speed wireless interface 107 provides a "wireless local loop" ("WLP") for Use in 
wireless, integrated, phone-based home gateway interface 84 (FIG. 4), to provide in- 
home and as well as to-home wireless networking. In one embodiment of the present 
invention, the high-speed Wireless interface is anTEEE 802H : W^ireIess interface. 
However, the present invention is not limited to such a wireless interface, and the high- 
" speed wireless interface 1 07 include other or equivalent short-range or long-range 
wirel'ess interfaces. " • ■ ' ; * ■■■ -'' * "' ■ 

In such ail embodiment, the high-speed wireless Interface 107 is Used without 
the ADSL ATU-R 1 04, but in combination with the &J- H^ntSrface- 1 10 and the POTS 
telephone module 108: In such an embodiment, the RJ-4 1 interface 1 1 0 and the POTS 
telephone module 108 are Used to provide service provisibning and voice calls via the 
PSTN 22 that can be connected to other wireless devices via- the high-speed wireless 
' interface 107. In such an embodihieht; the tegh-^peed wireress interface 107 isklso 
connected tothe POTS telephone module^ 10. ■ j: Ll ' 1 !t - r ' 1 V- ' ! 

In yet another 6rribodimenr of the present invention (riof illustrated iri FIG'. 6), 
the high-speed wireless interface 107' is used in combination with* the ADSL ATU-R 
94, the RJ-1 1 interface 1 08 and the POTS telephone module 1 10 to provide both 
wireless and wired access to integrated, phone-based home gateway interface 36 (FIG. 
3). For one skilled in the art; various other combinations of the wireless arid wired 
components described herein are also possible to provide both data and voice ' 
communications in a phone-based home gateway. 

In one embodiment of the present invention, the integrated communications 
micro-controller 114 includes a StrongARM SA-1 10, from the Intel Corporation of 
Santa Clara, California. The StrongARM SA-1 10 is a high-performance, low-power 

24 



WO 01/56233)1 PCT7US01/03177 

processor for portable wireless multi-media devices.. However, other or equivalent 
microrcontrollers can a}sp be used and the present invention is not limited to this 
Intel micro-controller* ; . 

The integrated phpne-based homegateway interface architecture 1 Q0 also 
5 includes one or more banks of memory such as synchronous dynamic random access 
memory ("SDRAM") 116, synchronous. mask read onty memory ("SMROM"). 1.18, 
flash memory 120, static RAM ("SRAM") 122 and, one or more RS-232 interfaces 124 
for connecting serial devices. Memory 1 16, 1 18, 120, 122 and RS-232 interfaces 1?4 
•are connected to the integrated cammujiications .microcontroller 1,1 4. 

10 , - , { \ As is known in the art, SDRAM .1 1 6 is a form of dynamic random access . 
memory ("DRAM"), that can vm at higher clock speeds than.con^pntional DRAM.. 
The SDRAJtf 1 16js;GO^egted,tp receive and transmit buffer 102,, SMROM 1 18 i| a 
form of ROM, th^ can be accessed using bit-masks .that ar$. typically 32-bits in size. 
Flash.memory 120-is spepial typ£, of erasable programmable ROM that can be. erased 

15 and reprogrammed in blocks instead of one byte at $ tijrpe. SRAM 122. is form of 

RAM that retains .information asi long as, ,therens enough power to run a device. The 
RS-232 interface 1,24 standard defines specific lines and signal. characteristics used 
by seriahcommunications controllers to standardize the transmission of serial data 
between .dpvices. , . 

20 In a typical configuration memory 116, 118, .120, 122 includes memory 

blocks of 64 Mbytes tp 512 Mbytes in size. The memory 1 16, 1 18, 120, 122 can be 
configured using many different types of memory layouts and memory sizes. 

The integrated communications micro-controller 1 14 is connected with one or 
- more high-speed serial pqrts ("HSSP") 126 or a high-speed serial bus (not illustrated) 

25 to a black and white, grey scale or color liquid crystal display ("LCD") component 
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128 used for the display screen 40, a Bluetooth radio module 130 included in the 
Bluetooth component 52, an infra data association ("lrDA") module 132, an HPNA 
module 1 34 included in the HPNA component 50, one more audio/video CODEC 
modules- 1 36, and one or more Personal Computer Memory Card International 
5 Association (''PCMCIA") interface modules 138. : . • • ■■■ ' 

As is known in the art, the IrDA*module 1 32 is used for synchronizing and 
transmitting data via"infrared : light waves and is* used to provide-one type of short- 
range wireless connection 'The audib7tfM£b GGDEGs 1 36 are 'coders/decoders used 
to convert audio or video signals between analog and digital forms and/of are 
1 0 iimpfessors/decompressors for cortapressiAg and decompressing audio and video 
dkta. . "*■ - { r. .. ..i . • . : \ , 

■ In one embodiment of the present invention, Motion Pictures Expert Group 
("MPEC5-2") codecs' are "used: : As is known in thd -&rt, MPEG isra set of standards for 
audio and video compression established by the Joint JSO/IEC Technical Committee 
15 on Information Technology. The original MPEG standard for storing* arid retrieving 
video and audio information, was designed f&r CD-ROM tedhriology. MPEG-1 
defines data cell encoding for a medium bandwidth of up to 1:5 Mbps,- two audio 
channels, and non-interlaced Video. 'MPEG-2 is an extension of the MPEG- 1 
standard designed for broadcast- television, including HDTV. MPEG-2 defines a 
20 higher bandwidth of up to 40 Mbps, five audio channels, a wider range of frame 
sizes, and interlaced video. 1 1 

MPEG-2 in general is defined in the ISO/IEC Standard JTC1/SC29/WG1 1, 
entitled "Coding of Moving Pictures and Audio," incorporated herein by reference. 
MPEG-2 is also defined by the ITU-T H.222.0, standard entitled "Generic coding of 
25 moving pictures and associated audio information," the contents of which is • 
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incorporated by reference.- However, other audio/video data codecs could also be 
used and the present invention is not limited to the MPEG codecs described. 

During an, audio/video conferencing call, or a. voice call, audio information is 
typically supplied by: audio equipment (e.g., a handset, microphone/speaker, speaker- 
5 phone, etc.) that uses an audio codec tp capture aydio information. For example, 
such audio codecs are compliant ITU-T G.71 1, G.7?2, G.723„G,728 and G.729 
- ■ standards,* the^pjatents of which are incorporated by reference. However, other 
. . audio codecs cqujd.also bemused and the present invention is not limited to such audio 
codecs. , , -[ • ».;;^. i lr>>, . ■ • • ; 

10 . t. \,The one or more PCMGJIA interfaces 148 are standard interfaces for small 
credit-card size peripherals and slots designed to hold them, primarily on laptop, 
palntfop, and (Other portable devices including intelligent electronic devices. As is 
; known in the ait* PjEMQIA interfaces 1 38 comprises group of manufacturers, and 
; 5 vendor^ ,who r collabQrated tpipremote a cpmmon ^t^dard for PC C^d-based 
15. peripherals.:; - r< , r-?V. : ... / 

The integrated phone-based home, gateway interface architecture 1 00 system 
and wireless, integrated phone-based home gateway interface architecture 100 ! are 
described with a number of specific components. However, the present invention is not 
limited to these specific components and more, fewer or equivalent components can 
20 also be used in the integrated phone-based home gateway interface architecture 100 and 
wireless, integrated phone-based home gateway interface architecture 1 00' 
EXEMPLARY HOME GATEWAY INTERFACE SOFTWARE 
ARCHITECTURE 

FIQ. 7 is a blpck diagram illustrating an exemplary home gateway interface 
25 software architecture 140. The home gateway interface software architecture 1 40 
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includes a session manager 1 42, aservice manager 1 44, an : interface manager 1 46 and a 
displaymanger 148. However, more, fewer or equivalent software components can be 
used arid the present invention Is -not limited to these software 'components.- In FIGS. 7- 
1 1, external communications paths, i.e., communications paths external to a component 
5 in the software architecture 140 are illustrated with two-way- arrows* Internal 
communications paths, i.e., Communications paths internal, to a component in the 
software architecture 140 are illustrated with fines without arrow heads. However, the 
internal communications path also provide two-way communications. ' 

FIG. 8 is a block diagram illustrating ah exemplary session manager 142 
10 * ^dftware architecture 150. The session manager 142 includes a session controller ' 

module 1 52 that sends and receives status information to and from the? service manager 
144. The session controller module 152 also sends and receives interface information 
to and from th6 interface manager 1 46 and sends arid receives data messages to land 
from the display manager 148. The session controller rribdule 152- also helps initialize 
15 datai interfaces, such as IP interfaces with cooperation from' the provisioning manager 
module 164 (FIG. 9) in the service manager 144V ' ; ; 

The sessioii controller module* 1 52 also sends and receives session control and 
status information to and from a transport layer 154- that is in communications with a 
network layer 156. 

20 As is known in the art, the Open Systems Interconnection ("OSF) reference 

model is a layered architecture that standardizes levels of service and types of 
interaction for computers exchanging information through a communications 
network. The OSI reference model separates network device-to-network device 
communications into seven protocol layers, or levels, each building-and relying— 

25 upon the standards contained in the levels below it. The OS! reference model *" 
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includes from lowest-tp-highest, a physical, data-link, network, transport, session, 
presentation and application layer. The lowest of the seven layers deals solely with 
hardware links; the highest deals with software interactions at the application- . . 
program level. * \r » • 

5 The transport layer. 1 54 is the fourth pf the seven, layers in the OSI reference 

model. Thertransport layer 154 i$ typically responsible for both-quality of service and 
. ■ accurate delivery of information. Among the tasks performed on this, layer, are error 
detection and correction. - : : . ■ - . • • • , !} « •■ 

; The transport layer 154 sends and recei ves transport layer protocol data units 
10 ("EJJty") to and .from, the network layer 156. As is known-in the art, a PDU.is a data . 
packet, layout \yith a header and .a .data .payload.. The transport layer .1 54 also. sends 
. and receives session control and status information to and from the session, controller 
module 1 52 and §ends and receives interface control and status information to. and 

* ; from the interface, manager 14$. <v'. ■ , ir ■ . , . - * •> 

i 

15-. : r , - - tat Thenetworkrlayer 156 : is the^third of the^seyen layers in OSI reference. The 
network layer 1 56 is one level abpve the, datarlinklayer and ensures that information 
arriyies at its intended destination. The network layer 156 sends network layer PDUs 
♦ to a latency management module 158, The latency management module 158 
manages latency of information on the network layer 156. The latency management 

20 module 1 58 sends and receives protocol data units to and from the ADSL ATU-R 
104 and/or wireless RF module. 107. 

In one embodiment of the present invention, the session controller module 
1 52 provides routing and bridging functionality for networking communications and 
coordinates initialization of broadband communications service configurations and 

25 provisions with the provisioning manager module 164 in the service manager 144 
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(FIG. 9). In such an embodiment, the session controller module 152 in the session 
manager 142 initializes and maintains routing and bridging tables for the phone- 
based home gateway interfaces 36, : 80. However, the present invention is not limited 
to such and embodiment and routing and bridging functionality can also be provided 
5 by other hardware dr software components in the integrated/ phone-based home 
gateway interfaces 36, 80. '- '-' - 1 - ■ ' 

FIG." 9 is a block dia^arii illustrating &n exemplary service manager 144 
software "architecture 160: The service manager 144 ! includes a device manager module 
162 that sends and receives status information to and from the session manager 142, 
10 J and sends and receives service arid voice informktibri messages to and from the display 
manager 148. 

The device manager module 162 also sends arid receives sfcrvibe registration 
information to and from a provisioning manager module H64; The provisioning 1 
manager modul e 1 64 sends and f ec&iVeS' seHHfce initialization information and service 
15 session information to and from the PSTN 22 via the POTS 'telephone 1 module 1 08. The 
POTS telephone module 108 helps with service provisioning requests as well as 
handles voice calls including VoIP via the PSTN 22: The provisioning manager' 
module 164 also sends and receives broadband service session information arid data 
session information to and from the ADSL ATU-R/104 of wireless module 107. The 
20 ADSL ATU-R 104 or wireless module 107 also handles data communications via the 
PSTN 22, the Internet, wireless WAN 94, etc. * ,: ' 

As is known in the art, an Asynchronous Transfer Mode ("ATM") system can 
use high-speed services on ADSL systems as a physical layer to transport (lata 
packets. ATM is a high-speed packet transmission system.' ATM segments and 
25 multiplexes data traffic into small, "fixed-length units called 4fc ceirs" A cell is 53- 
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octects, with 5-octects for the cell header, and 48-octects for the cell data. ATM. 
provides four service. category, classes that may use constant bit-rates, variable bit- 
rates, available bit-rates, andunspecified, bit-rate, services. The four ATM service 
classes can be used to .provide Quality-of-Service ("QoS") functionality. The 
5 provisioning manager ipodule 164 is used to set-up ATM virtual channel connections 
("VCC") and other types of virtual connections or data sessions. . 

FIG. 10 is a block diagram illustrating an exemplary interface manger 146 
software architecture J j66 r T^eintqrf^ce^ rnajiag.er 146 includes, an interface module 
168. The interface module 16S senfis and receives interface information to and from the 
10 session manager 1.42 and sends a^d^*ece;yes service messages to and from. the display 
manager 148. . .... 

-The interface^Qdule^^S.also sends and receives Bluetooth data and 
management, information to and frorp a.Bluetooth b.asejband module 170. The_ 
Bluetooth ba^el?^d module: 170, send§.and receives Bluetooth radio information to and 
15 from ^ the^Blue^o^h.radio modiile 130, , T . .. ... 

. The interface module: 1 6§ . ^lso sends, and receives HPNA data and management 
information to and from an HPNA interface module 172- The HPNA interface module 
172 sends and receives HPNA information tp and from HPNA module 134. 

FIG. 1 1 is a block diagram illustrating an exemplary display manger 148 
20 software architecture 1 74. The display manager 148 includes a content manager 

module 1 76. The content manager module 1 76 sends and receives data messages to and 
from the session manager 142,, sends and receives services and voice messages to and 
from the service manager 144 and sends and receives service messages to and from the 
interface manger 146. 

25 The content manager module 1 76 also sends and receives messages to and from 
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a LCD display module 1 78 and a Storage handler module i 80: The LCD display 
module 178 sends and receives display messages to 'and frorri the'LCD module 128. 
The storage handler module 180 sends and receives storage messages to and from 
memory 1 16, 120, 122. ; 

FIGS. 1-5 illustrate exemplary stand-alone integrated phtfne-'baised home 
gateway systems. In many instances however, a home user will already have an 
existing phone system, and desire to use the functionality of the integrated or - , 

• ' > r ■ , « - 

wireless, integrated phone-based home "gateway systehis described' herein*. In afiother 
embodiment of the present invention, the integrated phone-based home gateway 
system comprises an integrated phone-based Home gateway conversion systetn 
without a display screen 40, keypad 42, optical video camera 54/etc. 

FIG. 12 is a block diagram illustrating an integrated phone-based home 
gateway conversion system 1 82. The integrated phone-based horhe gateway : ! 
conversion system 182 includes an integrated phone-based home gateway cbn Version 
module 184 that is used in combination witH an existing phone system 186. In one 
embodiment of the present invention, the integrated phone-based hdrrie gateway 
conversion module 184 is approximately the'same size and shape of the Existing 
phone system 182 and includes multiple RJ-1 1 jacks 24, a HPNA 50 connector as 
well as other communications components described above for phone-based home 
gateway systems 34, 78. The multiple RJ-1 1 jacks and the HPNA 50 connector 
allow the existing phone system 186 to be connected to the integrated phone-based 
home gateway conversion module 184, other devices on LAN 12 in a SOHO 
network, as well as to the PSTN 22 and/or Internet 24. 

Since the integrated phone-based home gateway conversion module 1 84 is 
approximately the same size and shape of the existing phone system 182, the' 
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conversion .module 1 84 can be used with an existing phone system 1 82 without 
taking up much additional space in the home or office of a home user. The size of 
the illustrated conversion module 184 is slightly larger : than the existing phone 
system only for the purposes of illustration in the drawing. The integrated phone- 
5 based home gateway conversion module 1 84 includes wired 1 88 and/or wireless 1 90 
connections as were discussed above for the integrated and wireless integrated home 
gateway systems 34, 78. . r . , . t . , 

.EXEMPLARY -HOME GATEWAY INTERFACE INITIALIZATION 

10 FIG. 13 is a flow diagram illustrating a Method 192 for initializing 

communications from the phone-based home gateway interfaces 36, 80. At Step 194, 
one or more narrow-band communications channels are automatically established 




15, automatically established with a public switched telephone network 22 from the 
phone-based Jiome gateway interfaces 36, 80. At Step 198, a data communications 
interface is automatically initialized for a, data network 24 from the phone-based 
home gateway interfaces 36, 80. At Step 200, routing or bridging tables are 
automatically initialized on the phone-based home gateway interfaces 36, 80. At 

20 Step 202, broadband communications service configurations and provisions are 
automatically initialized via the phone-based home gateway interfaces 36, 80. 

Method 1 92 helps hide data and broadband configuration and service 
provisioning complexity from home users by automatically establishing 
communications channels and providing automatic initialization communications and 

25 networking configuration parameters. Method 192 is illustrated with one exemplary 
embodiment of the present invention. However, the present invention is not limited 
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to such an embodiment and other or equivalent embodiments can also be used. 

In such an embodiment at Step 194, one or more narrow-band 
communications channel, such as an analog 48 communication channels for POTS 
108, are Established automatically with, the PSTN 22 from 'the.phone-based home 
gateway interfaces 36, 80. 

In one embodiment of the 'present invention, the narrows-band 
communications channel is used to provide- a conventional wired voice channel, «. 
communications channel redundancy, as well as provide automatic broadband 
service provisioning and configuration: -In "such an embodiment -the narrow-band, 
communications channel is also used to help initialize other components of the 
1 phone-based h'rime'gateway interfaces 36, 80. However; the present invention is not 
limited to such and- embodiment . • " r • in 

Ai Step 196, one of more bfoadbahd commanitaLtions channel's such as an 
ADSL 104, ATM over ADSL 104 or other brdadb&rid cammurii cations channel is 
established automatically with the PSTN 22.- ! In olie 'embodiment of the present : ,; 
invention, the broadband cbmmunidatibnS charmelUs used to : provide broadband 
Voice, video or/data communications with the PSTN '22 or Internet 24. However, the 
present invention is not limited to such an embodiment. ' 

At Step 198, a data communications interface is automatically initialized, 
such as an IP interface, for the Internet 24. The automatic initialization includes 
initializing network addresses such as IP and other types of network addresses, and 
initializing data network configuration parameters. The automatic initialization helps 
hide initialization and configuration complexity from users of the home gateway 
interfaces, _ *- . 

1 ' At Step 200, routing or bridging tables are automatically initialized in the 
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communications interface 44. As is known in the art, a routing table is table of 
information that provides network hardware (bridges and routers) with the directions 
needed to forward packets of data .to locations on other networks. The information 
included in a routing table differs according to whether it is used by a bridge or a 
5 router. 

A bridge relies oa both a source (i. p., piigjnating)-and' destination, addresses to 
determine where and how-to forward a packet. A router relies on the destination 
addressed on information in the *able that gives the ppssible routes-in Jio^s^r in 
number of jumps-^betweert itself, intervening ,rputers 3t and a destination, / The routing 
1 0 or bridging tables also provide aetwrk address translation ("NAT") for the phone- 
. based home gatew^x interfaces 36, 80. In one jembo^iment . of the present invention, 
the routing and bridging tables are initialized by the-^essiop manager }42 :i However, 
the present invention. i$< not limited , to this^mbociimpnt ^id the routing ;and bridging 
tables can be initialized byxSJ^i;tiCQippQ^^ts<)r^od^ies in the phooie-based hom„e 
15 gateway interfaces 36 iHSOioad/QfJ^w^th or wjthoyihelp ;fromthe rerapte application^. 
.■ . * . At Step 202? brOadb^^ ^ommunicatip^is service configurations and 
_ provisions are automatical lyiinitialized via the phone-based home gateway interfaces 
36, 80. In one embodiment of the present invention, the session manager 142 
coordinates this task ; with the provisioning manager module 164 in the service 
20 manageF 148.: However, the present invention is not limited to such an embodiment. 
The narrow-band communications channel is used to automatically initialize 
broadband communications services, such as ASDL, ATM, etc. services. 

In a preferred embodiment of the present invention, Method 192 is practiced 
with the phone-based home gateway interfaces 36, 80 by sending and receiving 
25 telephony initialization aad provisioning signals to and,from the, PSTN 22, and data 
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protocol initialization sequences to and from the Internet 24; to provision, establish 
• and initialize narrow-band and broadband communications channels and 
automatically populate routing and bridging tables. - 

In another embodiment of the present invention, the narrow-band 
communication channel is used to call a toll free number '('e.g.; 800, 888, etc.) to 
'establish communications with specialized remote software' applications that assist in 
automatically populating routing and bridging tables and provisioning, establishing 
and initializing communications channels to/from' the phohe-bksed home gateway 
interfaces 36, 80. In such an embodiment, the remote applications may be* included 
at thefibdai switching office 72 or at some other locatibn oh the PSTN 22 or -the 
Internet 24 (e.g!, at Aeptech's home site on the Internet)/ : 

In such an embodiment, the rerriote applications specifically help configure 
and initialize the phone-based home gateway interfaces 36, 80 with two-way :! 
dynamic communications arty time aliortieHiser desires to configure and initialize an 
interface 36, 80. T^e dynamic two-wky cotnmiiriicatibfe o the harrow-band 
communications channel are' used 1:6 &skistin automatically populating routing and 
bridging tables; provisioning, establishing and initializing other communications 
channels to/from the phbne-based home gateway interfaces 36, 80. : "' - 

In another embodiment of the present'invention, a remote application may 
send a static configuration file that is then used by the phone-based home gateway 
interfaces for automatically populating routing and bridging tables and provisioning, 
initializing and establishing other communications channels to/from the phone-based 
home gateway interfaces 36, 80. The configuration file can be dynamically updated 
by periodically contacting the remote application for updates. 

However, the present invention is not limited to such 'embodiments and other 
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or equivalent embodiments.can.also be used. In addition, no remote software 
applications are qeeessar/ to practice preferred .embodiments of present invention. 

The phone-based home gateway interfaces described herein can used as 
broadband home. gateway, a wireless local loop home. gateway, as well as a set-top 
5 box for a cable.teleyisjoi? .access. The phone-based ho,me,gateway interfaces are 
modular, flexible, plugrn-play home gateways,., The home gate\ya^.i nte rf^ G ^ s 
routing and bridging table population,, data (e.g., IP) and broadband service., 
configuration and,prayisioning r cpmpIexity from home u^ers by providing. autpmatic 
population of routing and ^ridging tables^ establishment of communications 
1 0 channels, initialization^ qpd .provisioning pf communication, channel, parameters. 

It should be understood that the^rograms, processes, methods and, system 
described hjexeip are not related pr limi^ed.to any particular type of computer or 
netwprk sy$terp ..(hardware or software), unless indicated otherwise. Various 
combinations of geperal puipope ? ,spe.ci^Jizedpr equivalent computer components 
15 inqluding hard)yar^^ and.fuxpjv^re an$ corphinatipns thereof may be used . 

.with or perform operations^ 
, k . . . In view of the wide variety o.f embodiments to which the principles of the 
present invention can be applied, it should, be understood jthat ; the illustrated 
embodiments are exemplary only, and should not be tajcen.as limiting the scope of 
20 the present invention. For example, the steps of the flow diagrams may be taken in 
sequences othei; than those described, and more fewer or equivalent elements may be 
used in the block diagrams. t 

. The claims should not be. read as limited to the described order or elements 
unless stated to that effect. Therefore, all embodiments that come within the scope 
25. and spirit of the following claims and equivalents thereto are claimed as the 
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WE CLAIM: 

1 . An integrated phone-based home gateway system providing in-home and 
to-home networking, comprising in combination: 

a home gateway interface for initializing broadband communications service 
5 configurations and provisions, initializing data communications parameters and for 
providing routing or bridging for networking communications; 

a communications interface for connecting to one or more networks, for 
providing data communications, for providing broadband communications and for 
providing narrow-band communications including voice communications; 
10 a processor for processing information from the one or more networks; 

a display interface for displaying the information from the one or more 
networks; and 

a wireless communications interface for connecting to external wireless 
devices. 

15 

2. The integrated phone-based home gateway system of Claim 1, further 
comprising a portable multi-function handset. 

3. The integrated phone-based home gateway system of Claim 1, wherein the 
20 portable multi-function handset performs the function of at least one of a cordless 

phone, a mobile phone, a web phone, or a walkie-talkie radio. 



4. The integrated phone-based home gateway system of Claim I, wherein the 
communication interface includes a speaker-phone. 

25 
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5. The integrated phone-based home gateway system 1 of Claim h wherein the 
communication interface includes a digital subscriber line (''DSL") device and an 
analog modem. - - : 

6. The integrated phone-based home gateway system of Claim 5, wherein the 
DSL device includes an asymmetric digital subscriber line ("ADSL") device, 
symmetric DSL ("SDSL'*) device; high-bit-rate DSL ("HDSL'') device or veiy-high- 
bit-rate ("VDSL") device. " : ;i - 1 : ; " : ( ' - 

7. The integrated phone-bas^d home gateway system of Claim 1 , wherein the 
communication interface includes voice' communications 'using Plain Old Telephone 
Service ("POTS") or Voice over Internet Protocol ("VoIP") channels. 

"8. The' integrated phone-based 'horrie 1 Igabwky system of Claim 1/ further 
comprising: '* ' *" ' '■' ,,f:;,|i1 '"*- iVi: ' >'.".• *.-r m m< .^\ u - ■ 

at least one module for interfacing with an external device. 

9. The integrated phone-based home gateway system of Claim 8, wherein the 
external device includes a desk-top computer, lap-top computer, notebook computer, 
a home security device, a mobile phone, a personal digital assistant, a Intemet 
Protocol-based home appliance, a printer, a facsimile ihachine, a video camera, or a 
scanner. 

10. The integrated phone-based home gateway system of Claim 8; wherein 
the at least one module for interfacing with an external device includes an RJ-1 1 
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module, a peripheral .component interconnect ("PCI") module, a Universal Serial Bus 
("USB") module v ahome phoneline network adapter ,("HPN A") module, a Personal 
Computer Memory Card International Association ("PCMCIA") interface module, a 
Bluetooth module, an infra data association OirDA") module, or a wireless interface 
5 module. r . ... . 

. \ t . j II.. The integrated phone-based .home gateway , system of, Claim 1, further 
comprising one or more modular plug-and-play interfaces. 



10 . 12. The, integrated, pjicme-based Ijome gateway system of Claim 1, wherein 

the display interface comprises a ^mpv^We display unit v . ; „ 

• • ■•-.fr---- ' n .li-/-M , . . , * r ;\: /' ? 

13. The integrated phone-based home gateway system of Claim 12, wherein 

. the removable display ^ni^. interfaces with the home gateway interface through a 
15 wireless infrared or a wireless radio frequency communications interface. 

14. The integrated phone-based home gateway system of Claim 1, wherein 
the display interface displays and accesses yoice, video and data messages. 

20 15. The integrated phone-based home gateway system of Claim 14 wherein 

the data messages include Internet Protocol messages or e-mail messages. 

16. The integrated phone-based home gateway system of Claim 1 wherein 
the display interface displays a graphical representation of a keypad. 
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17. The integrated phone-based home, gateway, system of Claim 1, wherein 
the display interface displays at least one line of real-time stock quote, weather, 
headline news, community news, or a electronic address information from the 
Internet. . , 



r. : v ■ 



J 8. The. integrated phone-]based home gateway system, of Claim 1, further 
comprising a keypad. 

. 19. The integrated phpne-basedrho^e.gateway (; system Claim , 1 $ .wherein 
10 the keypad is a graphical. representation pf a key pad ; qn ; the display^ a numeric key 
pad, an alpha-numeric key pad or a keyboard. lt . 



20. The integrated phone-based home gateway system^6f Claim 1, further 
comprising a r 'video camera; ; * • ' n . 'i: : <>,.. , * - 



15 



21 . The integrated phone-based home gateway system of Claim 1 wherein 
the one or more networks include a public switched telephone network, ' a regional 
broadband network, of 'the Internet/' r < • ' - >v. - , * ■» ■ . 

20 22. The integrated phone-based home gateway system of Claim 1 wherein 

the wireless communication interface includes an " infrared' or radio frequency 
wireless communication interface. ' ' • . :i 

23. The integrated phone-based hpme gateway system of Claim 1 wherein the 
25 wireless communication interface includes a Bluetooth pfotpcpl based interface 
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Shared' Wireless Access Protocol based interface or a Wireless Application Protocol 
based interface. ' . 

24. The integrated phone-based home gateway system of Claim 1 Wherein 

5 the wireless communication interface includes a short-range wireless communication 

interface for connecting to' external Wirfcless network devices on a wireless piconet. 

i bi* • * j . £ n> - • 

25. The integrated phone-based home gateway system of Claim 1 wherein the 
' r wireless communication 'interface- includes a 4ong-r4rige wifeless communication 

10 J interface for correcting t^textemaF wireless network devices On a wireless wide area: 
network. — ; f * ' » ■* \. " * " ! ■ ' '. • 

■ ., - " .26. The integrated, phone-basedj ^hpme gateway system of C^aim 22 wherein 

the wireless communication interface includes a long-range and a short-range r^dio 
15 frequency wireless communication interface. 

^ • .v - . . 27- The integrated phone-based ; hpme gateway system of Claim. 1., .further 
comprising a computer readable medium having stored therein a plurality of f 
computer software modules with a plurality of instructions executable by the 
20 . processor, including: 

a session manager module for controlling an information session from the one 
or more networks, controlling a service manager module, controlling an interface 
manager module, controlling a display manager module and for automatically 
- populating routing and bridging tables and providing routing or bridging for 
25 networking communications; 
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a service manager module for controlling the communications interface and 
the wireless communication interface, and initializing broadband communications 
service configurations and provisions and initializing data- cbmmunications 
parameters; 

5 an interface manager module for controlling mtefFacSf ifiodules to external 

devices; and ■ - 

a display manager rfiiodute for controlling the display interface and the display 
of information from the one or more networks. !l ^ 

10 ' -2$. An integrated phone-based hbme gateway system providingjn-home and 

to-home networking, comprising: in combination:: , >v - ..• i-i . 

a home gateway interface for initializing, broadbandf communications service 
configurations and provisions and for providing routing onbridging ,for networking 
communications? • : . . *; • ' Y ^ ; ~> .-■•v ~ ' \ r. -.< ♦ 

15 a communications interface for/connectmggo one. or..more networks, wherein 

the communications interface includes a digital, subscriber line ("DSL; 7 ) device and 
an analog modem; •■' , '.r : ■ 1 * ..i . \ . . ^. v * .. , 

a processor for processing information from the one or more networks;. ■ ' 
a removable display unit for displaying the information from the one or more 
20 networks for accessing and displaying voice, video or data messages; 

a key pad for entering alpha-numeric data; * \< . . : . «. : 

a home phone line network adapter ("HPNA") module; * 
a Bluetooth module for interfacing with wireless devices using the Bluetooth 
wireless protocol; -I 
25 a portable multi-function wireless handset for performing cordless phone, a: 
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mobile phone, a web phone, or walkie-talkie radio functions; . 

one or more shprt-range or long-range wireless interfaces for interfacing with 
external wireless devices; . , 

one or more RJ- 1 1 interface jacks; 
5 , at least. ,one modular plug-and-play interface for interfacing with other 

external devices; and 

. < . an optional video camera for^ seeding ^nd receiving video data, to and from 

the one or more networks. - . . ... . 

10 29, The integrated phone-based Home gateway system of ClainV.2 8, further 

comprising a computer readable medium having stored itherein:ai -plurality of . , 
1 computer software modules withra plurality of instructions jexesytable by. the 
' ■: * processor, including;.. \/<::^ . . > \> ■ » . /■ • . ; • . ... .>. „. 

a session manager module for controlling an information sessiqn. from the one 
1 5 . dr* more networks^ /controlling's: service manager /modules controlling an interface 
■ manager module, -cbntraliing, a. display man^gerritiodule,and for automatically 
populating routing and bridging tables and providing routing or bridging fpr 
networking communications; • : v , . 

a service manager module for controlling the communications interface and 
20 the wireless communication interface, and initializing .broadband communications 
service configurations and provisions and initializing data communications 
parameters; ; / / K 

an interface manager modulefor controlling interface modules to external 
devices; and 

25 . , • ■ a.' display manager module for controlling the display interface and the display 
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of information from the one or more networks. 

30. In integrated phone-based home gateway system conversion system for 
connecting to existing phone systems, providing in-home and to-home networking, 
5 comprising in combination: - 

a home gateway interface for initializing broadband communications service 
configurations and provisions arid for providing routing or bridging* for networking 
communications; r ' " ' ' - « : ' «!«;:;..:. it 

a communications interface for connecting to one or more networks, for 
0 providing: d&ta 'communications; -for providing broadband communications and for 
providing narrow band communications including voice communications; 

a processor for processing information from the one or more-networks; 
a wiretess commuhi cations ^ interface for cohrieeiing to e^ 
devices; a home phone line network adapter ("HPNA") module; and v 
5 " one or more RJ-1 1 interface jacks. • v.o.-t: y vr : . -* : -_: . . 

3 1 . The integrated phone-based home gateway system conversion system of 
Claim 30. further comprising a computer readable medium having stored therein a 
plurality of computer software modules with a plurality of instructions executable by 
the processor, including: 

a session manager module for controlling ah information session from the one 
or more networks, controlling a service manager module, controlling an interface 
manager module, controlling a display manager module and for automatically 
populating routing and bridging tables and providing routing or bridging for 
networking communications; ' ■ * ^- r . .<•.. : .= . • 
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a service manager module for controlling the communications interface and 
the wireless communication interface, and initializing broadband communications 
service configurations, and provisions and initializing data communications 
parameters; . . ; 

5 an interface manager module for controlling interface module? to. external 

devices: and . . r - , t v..'.;. ..., , r 

. f v. . , a di splay manager module for .controlling the display interface and tjie display 
of information from the one or more networks. : ... 

, . 32. A method forinitializing an integrated phone-based home gateway 
system*, comprising: - \ . ; • : ;•-»■■ : 

>. establishing one or more narrow-band communications channels, with a, 
public. switched, telephone network. from the integrated phone^based bQme gateway 

system; . Vf /•:-;■' ;,• ;\v //• ■*.-.-.■:>, -.V , 

establishing one or more broadband ;Communi cations channels with a public . 
switched telephone network from the integrated phone-based home gateway system; 

. ■ . . t initializing a data communications interfacpfor ^ data network from the 
integrated phone-ba^ed home gateway system; h 

initializing routing or bridging tables on integrated phone-based home 
gateway system; and t t 

initializing broadband communications service configurations and provisions 
from the integrated phone-based home gateway system, 

33. The method of Claim 32 further comprising computer readable, medium 
having stored therein instructions for causing a processor to execute the steps of the 
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method. 

34. The method of Claim 32 wherein the step of establishing one or more 
narrow-band communications channel includes establishing a plain old telephone 

5 service ("POTS") channel or a Voice-Dver-Internet Protocol ("VoIP") channel. 

35. The method of? Claim 32 wherein the step of establishing one or more 

broadband communications 'channels Whidra.restablishing an asymmetric digital 

subscriber line ("ADSL"), symmetric &SL,("SDSL ? ?), highTbit-.rateJD.SL ( k4 HDSL"), 

10 very-high-bit-rate DSL ("VDSL?;)* ©r ! an ^asynchronous "transport' 'Ifiode ("ATM") 
channel. 



36. The method- of Claim 32 wherein the step of initializing a data 
communications interface" for ^a d^ta network from the home gateway interface 

15 includes initializing an InternetProtocol ("IP") interface. 

37. The method of Claim 32 wherein the step of initializing broadband 
communications service configurations and provisions via the home gateway 
interface includes initializing asymmetric digital subscriber line ("ADSL"), 

20 symmetric DSL ("SDSL"), high-bit-rate DSL ("HDSL") very-high-bit-rate DSL 
("VDSL") or asynchronous transport mode ("ATM") service configurations and 
provisions. 
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